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91°] 8fl*S°l ^H^>53* nfl og^ ^o]-o. S «. E ^ ^ ^ 

[cfll£] 

£ 1 
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cfl-§-^ ^Ul# °l-g-?r ^ ^ H o Vl ^ 52 {Voltage converting method and 

apparatus using large electrolytic condenser} 

.£ l£- £ ^tr ^ u o v ^^l ^ ^*H1» -g^M 

£ 2^ ^ 4^ ^*H1» -M*M 3tr 1^^014. 

£ 3^ €■ ^tr ^ #*ls] M.^ £ olcf. 

-£ 4 (a) - (d)^gr 5L 3°\] ^hm -§-*bg- ^tr 

#Q #sflSl ^ og^ -ffi^. ^oj-o. ^ ^ t±o]$_ 
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-g-^ #*fl f>^*>Jl $£4. °1 ttfl, 31 ^ ^ oj^ jjTS. ^oj-o S a 

€■€^4 4°l-^^(ZD)(ul£Al)i- u>^^>zl q-oi o_i= o} oia^j =^(d] 

«M <?J3 UL^f- ^'SM: *14^JL5. #^(clamping)*M ^^-^ ^ ^UM* j^jr^ 

A^lJEljiL, ^3] al.-g-^- t^Al^lcf. 7flrf7>, ^S7> ^ ^"#3^ Ellti £fe °J ^ 51 

^2fl^ ^ cfl-g-%= #*fl -ff^^r (inrush) # 

^1^)71 tfla^ n>^§>j7 oicf. ole^ c}]^# ^eflo^ ^<y- ^ ^ l7> -. Han dbook 

of Switchmode Power Supplies"^ 'Keith H. Billings'^ ^*fl 

McGraw-Hill Pulbishing Company ^ ^«fl 1989^5.^1 ^H*] lO^H £^ 1.7.2 

-8-^ ^1*1] ^a-H ^s.^ efl^ ^%HR1)^ JR^t #<$°] 
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^#3°-S o]7>^ -f £#71 (Tl) °c^H *}<^H1 ^«fl H5}-°1^(TRIAC)* € cfl 

°1 "11, *>Sl^ <§3)Sl J2-ff- ^o}-^ efl^t^ ZLS} ^#<>1 90°uf 270° nfl ^tfl7> 5] 

-n o°M- 180 0< H ^ 2l^7> ^4. n^s. I^I-jl, #*1 ^ Hfi- 

^ ^#4 -¥-^-*>7fl ^-frl- *\mis}7] nflg-ofl, <Un HL-ff- #<$S>) $\#o] 90° t+ 270° nfl 

1-^ ^» 4^*>7fl lH9*m ^ ^Jl, ^# ^7^^- ^JE ^}^4r ^ 

A. 

£ t^o] o] - J7^> ^ 7l#^ S^^, 3l«- ^ ^ ^dt°N 

91^ tfl-g-^ ^sfl a^s- oj-g-tt £# £* aD^fe cfl sat}-. 

<>1^jI*> Sj-fe- 7l#^j sMIfe, Nt* 3fe jil-fi- 

[^Sl ^ *l ^] 

•S-ft- efl^o] ^ $Mo}^9l7}^ (a) ^1^, #71 ^ &<£2\ efl 

#71 afll db^ efl^ o]^o] ^S)t£ ) 4V7I ojain ^oj. # #71 #^ 

^■^ ^#^fe (b) #71 °m m^- &<#£\ sfltol #71 *fil €■ 
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A}2 $M °}^°A7\^ ^^Rr (c) ^ ^.QZ) ^7} m ±l 

3 « HSlS. ^7) ^<#o] 71^ (d) ^1 31 ^7) 

<im tt*] #m *n ■?■■§-=] fe7>* ^si-ji, ^-7i °m n^- ^<$o] 7 fl 

^^4^ ^-71 (a) ^TflJsL ^]^^ ( e ) ^)^- o]=c>|^^ ^ol a>^^>c|-. 

z^- ^d^s ^ofl tfl-g-^ °l-§-tb ^ #*l*r, ^7] 

ia^ ^^^1 efl^ efll 3#-^sq-, ^-7] HL^f- #<#°] ^#5} efl^i^ 

^ sll^* wijii^ Aij:^«-Ei ^ ^ 41s #7] 

<sn #<£-dr ^41- #71 #^ ^ xjo^o S ^ t^sHr z]^- *i<y- 

#71 -a^ ^iii -s-^h, mfl- ^<y-gr ^-7] ^ 

^ ^ ^-71 m^- efl^oz]- #7l ^ efl^cf ^ ^12 ±% 

$M-§r HlJitV ^2)- ^ # 7 ) Jffi^- ^o} JpLofl 7]] ^5]^7>^ ^-^-1- 

^A}^ ^2)-^«-E^ AlJll- ^SRr ^H^S ^51^ 7A°] Wf^^cf. 

<15> a)t\, ^oj) o]*V cfl-g-ig: ^sfl ^cJIa^s. ol-g-^V ^ov tgog- aj-^ o. ^ h.^ £^-g: 

<16> s. 1^ £. ^6j| ^oj- ttj-tt^ <y ^^^>7l ^ fS-?-^, 

jh^- #<y-£| efl^o] xl i efl^i ^l^Vol^L *]}2 Z]} fil 4 2]-* nfl ol^ iH^. ^<y- 

# #^ ^]^- #7fl(*ilio ~ ^116 ^7^1-i-) ^ °m M^n- ^^f- 

7} ^ Hl^- ^v£Q 3£. 7l ] 7fl£l ^ 7 ].c) c^a. # ^7^1(^118 ^ 
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°1 ^^>^, S3 3 ^ir lOOl-BM- 220#H^ ^ #-g- 12 

£ *^ofl m^- &<&4\ efl^goi i ^ efl^ o}^ 

^€ ^-f, ^ ^ WfSf ^ #.g. ^oj. ol € - o] nfl, ^ 

3 ^l^lSh 7l7l7> ^^oJeL -f-^ ^ 5afe 51-ff- efl^^r tlt4. 

*fll2 i&tfl^M, M^- efl^ol ^2 ^ efl^ o}^-ol 7 >» Jfr^tK*||i4 

#3]). «^7H, ^12 ^ eflt^: Till efl^cf 3^, rfl-g-^= ^gfl ^^1^ 7 > 

^ 7>^-i- Sir efl*i# ^nl^cf. ^s. = 0^ ^ ^ 2 ^ 3M#4 

wliHSl^ n-ff. efl^^l oi^ jus. ^<y.^ ^jL^(RMS:Root Means Square valueH 

-H, ^ ^^^1 filtb w o v ^°l, ^^Bflofl^ iso ~ 270 1-B ^^^] efl^# 

^--g- #^ 2]^- ^-f efl^ 180 N/2+A(^7lAi, 

-2-^* ^^ltr^Jl-H^Jl ^12 ell^^r 270 v / 2+a#H7> ^ ^ ^ZL, ^^tfloflA] 

90 ~ 136 1-B ^^<H1 ^ j^s ^oj-^. 3la ^Oj-O^ ^g-o 

^11 ±^ efl€^r QOv^+Al-H^ -H ^2 efll]^ 135 \/2+AfS7} ^ ^ 014. 
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<2i> vy<£ > 0^ jjTS. ^c$o) efl^o] *]} 2 ^ efl^iicf 33-2.5. ^1 12 #7\}3- 

*fl2 efl«i o]a o voi ^ o_^. ^ jus ^cy-o, ^^l^]c}(^16 ^7)1). 

<22> ^116 #7)1^*11, J^l *fl ^^-^^7]-^ WfVcf 

(*fll8 #31). ^16 ^Tjl^ofl jus. ^oj.^ ^o] Jfc 7fl 

^T^T^^M- ^fll6 ^711^ oil ^ H^- ^^l ^--g-ol &tf^ £ loll 

^ H o V ^€- ^S^-rf. ZLEi^, ^1116 #7}13M1, M^- ^ol J=: 711 

^^CfZL ^51^, 2fll0 &7))S. ^l^fVcf. 

<23> ^ f oj^ jus. Tiog-oi efl^oi 7112 ±^ efl^ olAj-oj ^ o. tfl-8-^= ^ 

£ ^» ^rE}Sflo)n]- ^ 31^- ^oJ- # - O}-. ^5flo] 7i<y- ^ ^alf , -g- ^ 

^oi] o^y ^oj- ^ oga jus. xj<y-o| el]fol 7ll2 ^ 31 *S ol^o] S\o] je^ 

^ff-*H^r «g^tb <^ JEff" ^°j-Sl ^^-o] ^ufsj * 7fl7fl5l^ ^r- 

<24> £ 2^ ^<*fl ^ ^ U-^s] 4^- ^*H1» ^*>7l tS^}BM, 

^^51^- efligol Till ^ efl^ oIaVoIji 7)12 ^ ell^^cl- a)-g- Dfl «g ^ jn^ 

^1 elite] 7113 eflt ol*> 7 > 51^ ^ ^«g-^r #^ ^i^* ^3^^ 

^^1(71130 ~ ^1138 ^r^ll-) ^ m^- ^-a-sl 2J= 7 > Jft og^ ^oj-ol ^ol 

^cj^ ^ 2fl7fl£l^7>^ 0=1 Jf^ ^r^-^ ^7^1(21140 ^7^1)5. ol^ol^lcl-. 

28-9 



1020030038378 ^^ 2003/12/22 

<25> E 2 o)} ^30, 7fl34, 21136, *1138 ^ *ll40 £ l°fl £^ 7)1 io, ^1 12 , ^1 

14, 7)116 ^ Tills ^7111- ^sg^HS, ol^-oil cfltb -SMI^; 

< 26 > £ 2 » ^^S, Ulff- #<y-s] efl^ol Till i^j efl^ ol^-o] 30.5. ^sq^, <y 

^ Hl-fr ^<a-sl ell^oj ^tJl^ol ^3 ^ efl^i o]5l-ol7l-«- ##^4(^32 . <^7}*), *ll3 

^ efl^oi^., jh^- ^cj-o^ ell^^ ;gtfl#^ 7># ^ #ofl e^>*V ^l^tf. 

*<H, ^Hfll- #1§ ;go. og^ jh- ^og-o^ o^Vol nit(^7H, 

n=0, 1, 2, 3, ....)«] ™H3 eflt^l ajcfl^ ^±7} ^ JH^f- 

o] ^A><ysl- $13)3. #1^- ^-f <^e| JUS. ^oj-o} o^^vol (n 1 -1/2) 11 (<^7H, n '=l, 2, 3, 
....)U ^21 JE^- #<$2] e^o} ^cfl^ ^cf. 

<27> ol nfl, 01 ^ js^- ^oj-o] gfl^cq ^dl^ol ^3 ^ ^ o^ol ^0. S ^^1 ^ , 

H4f ^tf* 3^*H #3 3^ ^^^(^134 #7)1). olfil- ^-ol, £ ^oii cq*v # 

3H» °l-g-«M #^ >S^*>2.3., €■ efl^i-a- <^sj JH-ff- ^d^l 

(inrush) ^ 01 cf. 

<28> ol^ ( a. ^dl z$%-^ #n <>l-g-lL> ^1^1 ^ ^ 

^j=l^ s^s.^- #2:«H 4^-4 £01 ^^tf. 
< 29 > 5EL 3£r 1^1 21*1 ^ ^1^1 efl^ ^#^-(50), ^ ^IJl ^ 

^(52), 3^ ^-^(54), #^(56) ^ ^H-^-(58)S. ^^cf. 
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<30> s. 3°\] 5L*]Q ^ ^^.^ ^ ^CjlA^ oj-g-^H ^ #^ 

<3i> oil- ^«fl f £ 3 ofl gflig ^#^-(50)^r ^^^> IN^- ^ <£^ SLft # 

OVO} ^^-JI, ^#51 xjjr ^Jf(52) ^ *IH^-(58)3L AA *^ 

<32> £ 3 ofl #0}- ^%%\7\ 5L lo]l ^ ,£38- ^fgj^- ^ o. ) A] EH A] 

S ^-^-¥-(52)^ eilt ^#^-(50)S-?-Ei o^^. 0^ jije. ^oj-cq 3^ 3^37}. ^ ^ efl 
t# wlJUtt ^4 ^ ^-^(58)3.^ <^sl A]^(C)^JfEi ^ 4lJL(S)» ^^Kn, 

^ ^-¥-(52)^ sfll ^#-^(50)5.^ 01^^ m^- #<$°) 3^ Efl^^- ^li ^ efl 

t# yJjH^ ol^cj^ IN c. ^ <g^S]jL ^oj-o^ ^tfl^ *fl 3 

<34> 01 v$ t ^}o]^( 58 )^ 3#Jf (50)S-¥-E| ^mfc <y&) sfl- ;£<£cq 

XI 2 ^ w]J2*V ^34 ^ jn^f- ^0} ^ ^3^7}^ ^ «. 

1- ^^>th ^4-s.^eI XH ^lS(C)* MS>JI, ^€ XH ^(O* ^ -US. ^^^-(52) 

<35> #<y- ^^«-( 56 )^ °g^^> in^- #«fl <gs| m^- ^<y-^ aj-^ ^ 

^-(52)S^-e^ og^^v ^eb ^1^(3)^ -g-^H ^ ^^^-(54)5. ^^tlcf. , 
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3^(56)^7 *m *15l(SH -§-#*H ^7]^ SLE.S\$z <U^2) m-ff- ^* *V 

3-ff-€ ^4* #^ *)^f- ^^SAi #^^> oum ^-*fl 

<37> ^* 5^ £ 3 oil ^ £^ ^lfe £ 1 SE^r £ 2«*fl 3E*1^ ^ £ 

* y o^* ^<8«Hr #4. 

<38> cfl^tfl, « ^#^-(50) ^ ^ ^^-(52)^ ^110 5£^r *l]30 #7ll» ^*Hr 

^^--g- *V4. ^, ^#^-(50)^ <?J^^> IN* **fl ^ifr <?J3 ffl* efl*i* ^ 

#S>J1, ^ ^11 ^^^-(52)^ efl^ ^#^-(50)S.^-B] ^ ^ jilfl- Eflf 

<39> ^oj- ^^(56) ^ 3}ff- ^^«.(54) fe £ io]] £1 a] ^12 #7fl# ^*3*Hr 

* tb4. ^, ^^(56)^ ell^o] ^ ol^o]^ *fl2 ^ 
^]}^ ^tf ^* nfl *13l(SH -8-#«H, S3^^> IN* ^-n ^3 

##* 3^ ^^(54)3. ^^t}. o] nfl f 3] = ^oj. ^^w. (54) - ^<y- ^^«-(56)S 

-¥-3 U^- *!<#* ^^VJl, ^fH3 #^ *\^t #<&SL£.*] #^^> OUT 

<40> efl^ ^#^-(50) £ ^Is ^^(52)^ £ 2<i JEA^ ^32 ^*3*Rr 

* ^, -ilJl ^^(52)^ IN* **fl SJ^tb ^3 ^ ^^l 311^ £ 
«4 ^13 ellt* tilm*>Jl ( tiling ^3^1- ^ ^JUS)» ^-^W. o] ufl, 
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€W(56) * ^^(54)^ XI 34 #7fl# ^*g*Rr <*^vg- ^-cf. a, ^134 # 

3l« ^*S^>7l ^«H, £ 2» t^jf?! , ^^-¥-(56)^ JE^- ^<#B) efl^ol 

XU ^ efl^ oi^-ol^i Xl2 ^ eflt-M- ^i^i <im efl^^ ^cfl^t^l X]3 

Efl«i ©l«r>«y nfl ^JKSHl -fr^SH , ^^^> IN* -f-«fl *V °J ^ HMf 

*]^r ^^f(54)S. *)-fr ^^-^-(54)^ ^^tt H>5f ^-o] ^<y- ^ 

XI 14 5E^r Xl36 ^flSM ^*fl, ^H^-(58)tt eflt 3 #^(50)5.^ ^^*1 ^ 

^ JSI^- ell^Jif XI 2 zm-Sr ti)M^}JL, tiling ^^-1- XH ^IJKOSAi #^*lcf. 

°1 °fl, XH ^1 51(C)* **fl JH^f- efl^ol ^]2 ^ efl^ jit} ^ ^o_ S ol^is} 

3, <d«l ^Is ^^^-(52)^ #<y- ^^(56)7> <g§m*r in* ^fl <g§^ <^ ^ 

^ ^^(54)3. ^iHflJE^ ^ 4IJL(S)» 

5. 4 (a) ~ (d)-i-^r £ 3°fl ^ 41 Jl ^^-¥-(52)^ ^* ^^*>7l W sM8 

, 5. 4 (a)fe- 0 ^ IUff- ^<g-^ sf^£# M-e}v1]ji, £ 4 (b)^r XH 4]Jl(C)£) 4^ 
M-Bfvflji, £ 4 (c)^ XI S 3.5.^ (zero crossing) M-^xflJl, £ 4 (d) 

^ 4! 3. ^^(52)^ °g^^7f IN* #*fl £ 4 (aHl u>^- ^ oi^ ^s. <y 

°J^*r ^ efl^o) 7l§ XI 5.(59)1- ^-^^^ ^j^ofl^ 

£ 4 (cHl £^1^ ti>sf ^ a^J 4^* ^^tr^f. ^, XlS. 3.5^ sj-^o]^, oi^ 

^tfl^: 0 ) ^, X13.7} ^ nfl t^^^- 4^ 0 l^f. <=>} ^, 5. 4 (c)<Hl 

£Al<g wl-sf ^-o] m^- efl^ol ^^Ai ^ls.(59)# -f-ij-^- nfl^ XI 5 3.3.-$ 
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^ 7 }^x\ ^1S.(59)# *fl^ XI S. 3S^J eflto] ^vYQ + 

SX^r. "Z'U, S3 3 efl^ol ^2 ^ ellt^ ^.g. nfl fee] efl^o] ^ 

<H ^1^(C)7> ^]6l^.(58)S-f-B| ^SjaL, 51^- ^i^^l «o] ^|2 efl^ o] 

#U nfl "*|" feel XM ^1S(C)7> ^flc>|«.(58)S^-Ei ^-Aj^cfJl 7>^^7>. o] nfl , <y 

& M^- e^o] *|)2 i^j efl^ jicf nfl-g-ofl £ 4 (bHl 

..j7» fee) efl^ x\)o] -^S(C)7> nfl, £ 4 (cH ^-o] HS.^ 3*$ 

°1 ^83^3 £ 4 (dW 4^ ^ 4lJi(S)7} ^ ojrf. £ 4 (d) 

ofl £o] fee] ^bh Al^(S)7> nfl^tj- ^^(56) 
fe HL^f- ^^^-(54)5. ^^cf. 

^IJl ^^^-(52)fe XlS 5L3.^ SJ-^-i: ^i=^ ^^.7> &c}-. o] ^JjL , ^<y- ^ig- 

^(56)fe JZ^- Efl^o] *fli ^ e ^ olAVo] ji ^)]2 ^ eflUitf aj-fc nfl 

£ 3°fl ^ ^^-¥-(52) ^ ^^(56)fe XI 16 SLfe X138 <2Xl 

1- ^*Hr <3^g- $Mc|-. ^, *flc>| A]i(C)f -f-Sfl °m M^- ^#5} efl^foi *fl 2 ^ 

E fl^ ojAVoi ^o. s ^ 4!JL ^^^-(52)fe ^i^(56)7> ^^^> IN# 1- 

71^1 &fetf. ^1- »^ ( IE 4 (d)^l -£^1^1 ^-o] »^« efl^o^ a^em a} jr(S)!- A^^^-cf. 

^e}^i, ^^(56)S^-Ei HL^- ^^-^1 ^.tb 3ff- ^i^ ^^^-(54)fe 
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^l^^-(58)^ Xll8 S^r *fl40 ^# ^<8*>fe ^ W W. a, jjts. ^ f 

7> f^-E^ XH ^1^(C)7> «H)€ ^l^«-( 58 )^ ^ja ^oj-o} f^s} ^. 

^-¥-(52)3. #^4-. 14^, ^£ XH 413:(C)» -f-*0 <^ Mft #<&2) 3*7> 

$-<>\) Hfl- ^€ ^ l=H ^&t}JL 91*\S\#, *1 JL ^ 

-¥-(52)^r XI 10 HL^r ^130 #7fl# ^m\7] 3*iH, Sf|t 3#^(50:HH <g ^ 

£ 5^r 5L 3^1 ^ ^Al^o^ sj S£S a-1 , gflif ^#^-(50A), ^ 

413: ^^^-(52A), ^<y- a|^«.(54 A)) ^oj- ^^«-(56A), XHJf(58A) £ ^(100)^ ^P- 

JE 5ofl 5La]sJ ^oj- xJ^Jf( 56A )^ H5^olofl (triac)(7 2) ( *i* 0 KRi) ^ XU 

^(54A)<H1 AA XU X|2 ^ ^^-#(80 ^ 82) *J 41^ 4l3l(S)2j- ^^tt XM 

2=(84)* ^, H^H(72)^r 4i«} 413l ^9^Jf (52A)S^-Ei XMB(84)ii. ^S^fe 4i 

^ 413KSH1 -§-#«H SJ^^> IN* ^-efl <g§* H-fi- SiSKvi)* ^ ^43^ 

(54)sL ©1 nfl, 7>i%V(Rl)^ H el-ol^(72)o) ^ 2 ^ #^-(82)-4 X]°lB(84) a>o] 

ofl p>^j1, X]l tH^H^IE) (Cl)xr X| 1 ^%V(Ri)a4 tg^S. <^7H, ^|i ^^-(Rl)jB)- 

XI 1 ^sflAlEi(Cl)^ J=eH<3}](72)-^ 12^}^ tbcf. 
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aH<H^(58A)fe *fl2, *f|3 ^ X14 ^*J"*(R2, R3 ^ R4), X)2 ^ (C2) , *flM 

S.CZD), H 31*1^(0.) * aj^s *IH ^fM (SCR: Silicon Controlled Rect i f ier )(74)S ^ 
€ ^ <^7H, a]e|-S ^o] ^ = 71(74)^ Efl^ 3#Jf(50A)3.-«fE] og^^ <^ j^ff- # 

UOj)^ 7l$ »^ A>ololl Z^Z| o^7j£)^ <£q- £ _g.^o_ ^ 

Cf. °1 nfl, ^12 7RKR2)£- Ajtq-S ^ ^^-71(74)^ TllolH^- 7^ ^ AH ofl o^S^, 
*fl2 ^sflA]EKC2)fe A2 tHKR2)4 "S^cf. ^r, A2 ^^A]Ei(C2)^ ^lH 

(ZD)^l 7l§ ^ ^r°Hl ^^€^r. ^7l>H, ^2 7-]%l-(R2)^ *fl2 71 sfl *1 3 (C2)fe ^5] 

€- ^1<H ^^-71 (74)1- SLJL*}fe ^Ur-i- tr^. 4°1^-^(ZD)^ *fl2 *fl^Kr 

tJ>o|^^ ^oj-o^ g JL) tm 3#-¥-(50A)3.JjM51 oj^tb S3 3 S-fr ^#51 
efl^^f ^cf. °1 nfl, *fl 3 g ^4 7-]^-#(R3 * R4)^8r &<$( Vi )2] 

3#£ efl 1 !^. 7l§ Al-olofl <g^£lJi ( H^^l^Bi(Q)^- 7fl3 ^ *fl4 7^s.(R3 * 

R4) A>ololl c^S)^- tifl^li, ^S(C)2f 7l§ A^ A>o]ofl n>^5]^ ^eJjE^ ^ o) u^s. 

AA A^:A. ^ofl ^H^-(58A)^ H^l^(Q) cflAjcHl cfs a^j ^= p> 

£1- ^£ 

aHbm ai^ ^Ajw. (5 2A)^ ^15 7i*J-(R5), ^^-(78) £ ^^(76)5. ^ 5*4. 

*fl5 7^V( R5 )^ JH^- ^(vO^ £^3^ <H## ^cf. ^^(78) z]M 3 

#^-(50A)S.-¥-Bi «a^^ SL^- ^Qivi)^ ^4 *«M-¥-(58A)3.Jf ^6] 

^]Jl(C) A}o]ofl oi^^rf. oj-i- ^sfl, <£#-^(78)xr cfol^.^S ^€ ^ ^cf. 

(76)^ *H5 7-l%HR5)^ Ef^jr}- <0i(S) A>o]ofl <g^^cf. ^-^(78)^ ^^(76)^ ^ 
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^-H-*H ^l^S ^ ^1^- ^-^-(78)7> ^*}^ ^#-*f(76)Tr 
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^M-, ^#^(50A)^JfEi #^3^ ^3 m^- ^O;)^ eflfo] cf 

(breakdown) ol ^o^ji o) S o}<5>a| ^^s. ^ ^s. 7 ]( 74 )^ ^ <£(i atch up) <>1 
a)], *fl<H ^^"7l(74)7> Sfl^l B^l^EKQ)^ € SL*S\51, 3.^}^B](Q)7} H 

^^-(78)^ 2£^t\. ttpe]-^, ^ew a]Jt Aj^a.( 5 2A)^ »^» efl^^ 

^1^(S)# 7llo|H(84)S. ^KVjeLjeL He^o)o« (7 2) o. ^ ^.^s]^ oj^ ^<y-( 
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#7l J2= #oj-<q efl^^- efl^ 

#7l 51^- efl^^ *m ^ efl^-g- ylJUfV XH ^JiS^ 
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^ &<&e\ efll^l ^tfl^ Xl3 ^ tiling ^4 ^ a o v 7] ^ A]^ S w-Ei #7} #q 

^!^« °l-g-tt ^ 
7] ' 

X|6 %H1 5a°H, -*7l X| 3 ^ 31t£r ^-71 Mft efl^^ £tfl#^ 7 ^v 
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